Any new infection occurring after 48 hours of ICU admission will be deemed 'ICU-acquired'. For consistency infections arising within 48 hours of ICU discharge will also deemed 'ICU-acquired'.
Infections will be defined prior to start of the study as follows, based on the Hospitals in Europe Link for Infection Control through Surveillance (HELICS) criteria.
a) Ventilator-associated pneumonia: Requires radiographic, clinical and microbiological criteria to be met:
i. Radiological criteria. CXR or CT scan showing new infiltrates, or worsening infiltrates without evidence of pulmonary oedema, and either pyrexia of >38 o C or white cells >12000/mm 3 or <4000/ mm 3 .
These must be combined with one or more clinical criteria.
ii. Clinical criteria. Worsening oxygenation -any increase in FiO2 to maintain PaO2 target, or an increase in PEEP, frequency or tidal volume, proning or paralysis to facilitate ventilation. OR Relevant clinical chest findings -auscultatory finding of crepitations, crackles or decreased air entry. OR Increased/changed sputum -any increase in volume, presence of muco-purulent or muco-purulent-bloody sputum.
iii. Microbiological criteria. The above radiological and clinical criteria must be combined with positive quantitative BAL culture of >10 4 CFU/ml (of >10 3 CFU/ml on protected specimen brush (PSB) sampling) or positive pleural fluid or pulmonary/pleural abscess culture. Where the diagnosis of VAP has been suggested by mini-BAL, endotracheal aspirate or where growth is below the 10 4 CFU/ml threshold or without any positive microbiology, adjudication is required.
Hospital-acquired pneumonia (HAP), i.e. nosocomial pneumonia in nonmechanically ventilated patients (or patient in ICU for >48 hours but ventilated for <48 hours), requires the same fulfilment of criteria as VAP except that sputum cultures with heavy growth of a single organism constitute a confirmed infection.
b) Catheter-associated infections
Positive culture (where semi-quantitative cultures available >15CFU) from an indwelling vascular line combined with either Local inflammation and pus (catheter-related infection (CRI)) or Improvement of inflammatory markers within 48 hours of removal (CRI) or Culture of the same organism from a peripheral blood culture (catheter-related blood stream infection (CRBSI).
c) Blood stream infection
One positive culture of a typical pathogen, coupled with evidence of systemic inflammation (WCC >12,000/mm 3 or <4000/mm 3 , temperature ≥ 38 o C).
d) Urinary tract infection
Growth of 2 or fewer organisms at ≥ 10 5 CFU/ml combined with evidence of systemic inflammation (WCC >12,000/mm 3 or <4000/mm 3 , temp >38 o C or shock without another identifiable cause).
e) Soft-tissue or surgical site infection
Evidence of pus/inflammation at site of presumed infection combined with a positive culture.
f) Infective diarrhoea
Evidence of diarrhoea (3 or more loose stools in 24 hour period or use of a feacal collector) combined with culture positive for diarrhoeal organism or detection of enteropathogenic toxin.
g) Intra-abdominal infection
Evidence of intra-abdominal collection identified on surgical or radiological investigation, combined with positive culture from surgical specimen, needle aspirate or drain.
h) Spontaneous bacterial peritonitis (SBP)
Evidence of infected ascites (fluid with >250 neutrophils/mm 3 , or abdominal pain and blood WCC >12,000/mm 3 or <4000/mm 3 , temperature ≥ 38 o C in the presence of ascites without other source of infection) combined with positive ascitic fluid culture. Negative ascitic fluid culture in the presence of clinical criteria for SBP would be 'probable' infection.
i) Sinusitis
Evidence of facial sinus fluid collection on radiological (plain film, CT or ultrasound) or direct clinical observation of purulent discharge from a sinus combined with positive culture of fluid.
Infecting organisms may be bacterial, fungal or viral. Viral infections must be accompanied by clinical, radiological or histological evidence of tissue inflammation (e.g. herpes simplex stomatitis, Varicella pneumonitis, CMV colitis). Viral positivity without evidence of tissue inflammation would be classified as reactivation.
A 'confirmed' infection is one which meets the above criteria
Where an infection is suspected by the clinical team but does not meet the criteria above the case will require a proforma completed and details sent to members of an expert consensus panel who are blinded to the immune cell data. The proforma will be reviewed by two members of the panel who will independently adjudicate the infection as either 'probable' or 'unlikely', in the event of the judgements being different a third panel member will be asked with the majority decision being recorded.
A 'probable' infection is where the panel clinician thinks there is, on the balance of probabilities, an infection present and would consider antibiotic treatment and/or source control if the patient's clinical condition merited it. This category may include positive microbial cultures. An example would be culture of a classically non-pathological organism (e.g. single cultures of coagulase negative cocci or diphtheroids) associated with clinical evidence of infection/systemic inflammation. Classically non-pathological organisms can be classified as 'confirmed' infections where there is strong evidence An 'unlikely' infection is where the panel clinician thinks there is a low probability of infection and would not consider antibiotic treatment and/or source control. Although positive microbial cultures could be included in this, this would be culture of a classically non-pathological organism (e.g. single cultures of coagulase negative cocci or diphtheroids) without evidence of systemic inflammation/infection or mixed growth of commensal organisms.
Systemic evidence of infection would require the presence of SIRS -specifically 2 or more of the following heart rate>90 beats per minute, WCC>12/mm 3 or <4/mm 3 or >10% band types, respiratory rate >20 breaths per minute or mechanical ventilation, and temperature of >38°C or <36°C. Additional evidence to consider would include reports of large numbers of neutrophils on sample microscopy, and clinical examination findings of pus or inflamed tissue.
'Unlikely' infection combined with a positive microbial culture would constitute colonisation.
